ABSTRACT. Let R be an integral domain with quotient field K. If R has an overling S ^ K, such that S[ [X]] is integrally closed, then the "algebraic degree" of K((X)) over the quotient field of R[ [X]] is infinite. In particular, it holds for completely integrally closed domain or Noetherian domain R.
In this note, any integral domain R is commutative with identity. It is well known that if R is an integral domain with quotient field K, then the quotient field of R [X] is K (X) . But it is not the case for the power series rings.
If A' is a field, the quotient field of the power series ring ^[ [X] ] is the Laurent series ring
Gilmer [2] gave a necessary and sufficient condition for the ring (?
We shall prove that ifR has an overring S such that S[ [X] ] is integrally closed, then the "algebraic degree" of K((X)) over <2(/?[ [X] ]) is infinite. In particular, if R is completely integrally closed or Noetherian, the algebraic degree is infinite. (For a discussion of rings R such that R[ [X] ] be integrally closed, we refer to Ohm [4] .) We also remark that R is completely integrally closed if and only if £2(
Let R be an integral domain which is not equal to its quotient field K. A ring S is called an overring of R if R C S C K. Let JR[ [X] ] be the power series ring over R and K((X)) the Laurent series ring over
THEOREM. IfR has an overring S such that S ^ K and S[[X]] is integrally closed, then the algebraic degree \L : (2(^[|X|]) 1 is infinite.
PROOF. Since S ^ K, we can choose a G R which is not a unit in S and let
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Considering the coefficient of X in (1), we have p 0 (T)qi(T)+p l (T)qo(T)=l (T-a)fq x (T)+p x (T)T
Since j > 1, / = 0. Let 7=0. Then -a#i(0) = 1 and a is a unit in S. A contradiction. 
THIRD STEP. f(T) is irreducible in QOSTKIDITl» and hence it is irreducible in Q(R[[X)])[T].
Since S[ [X] ] is integrally closed and the monic polynomial/(T) is irreducible over 
